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SummaRy pointS
Syncope is common in all age groups, and it affects 40% of people during their lifetime Few people with syncope seek medical attention Neurally mediated syncope, which is benign, is the most common cause Cardiac syncope as a result of arrhythmias or structural cardiopulmonary disease is more common with increasing age Cardiac syncope is associated with increased mortality and must be excluded Brain imaging, carotid Doppler ultrasound, electroencephalography, and chest radiography are not needed in patients with syncope SOURCES AND SELECTION CRITERIA We searched Medline, PubMed, and Cochrane databases for English articles whose titles included the keywords "syncope", "vasovagal syncope", "orthostatic hypotension", tilt table test", "cardiac arrhythmia", or "sudden cardiac death", with and without the limits "metaanalysis", "review", and "randomised controlled trial". We also consulted recent international guidelines on syncope (including the specialist societies the European Society of Cardiology and the American Heart Association/American College of Cardiology Foundation), and reviewed our personal archives and relevant current textbooks.
significant impairment in quality of life on generic and disease specific measures equivalent to that seen in other long term conditions, including epilepsy w8 and rheumatoid arthritis. 
How should people who have had transient loss of consciousness be assessed?
The guiding principle of assessment is to differentiate syncope from other causes of transient loss of consciousness and the more benign causes of syncope from the potentially sinister. In practice, this means differentiating non-cardiac syncope from cardiac syncope. Cardiac syncope carries a high mortality in all age groups. The Framingham study cohort's age and sex adjusted hazard ratios for death over a mean follow-up of 8.6 years was 2.4 (95% confidence interval 1.78 to 3.26) for cardiac syncope compared with 1.17 (0.95 to 1.44) in the "vasovagal group," which included orthostatic hypotension.
2 Orthostatic hypotension has a lower although important effect on morbidity and mortality because of its underlying causes.
10
Initial assessment A detailed history and examination complemented by 12 lead electrocardiography and lying and standing blood pressure (box 1) is the mainstay of evaluating patients with syncope, and it can provide an initial diagnosis in 66% of cases, with a diagnostic accuracy of 88%. 11 In one study that compared 191 patients with suspected or certain heart disease with 146 patients with no heart disease, this approach alone excluded a cardiac cause of syncope in 97% of patients.
12 Figure 2 provides an outline of the evaluation of the patient with transient loss of consciousness, with more detailed algorithms readily available.
w10 Table 2 provides more detail on the relevant components of the history.
3 4 13 14 w4 w5 w11 w12 The history has the important dual role of helping with diagnosis and with risk stratification in the emergency setting (see below).
What are the next steps?
In most cases the initial assessment will lead to a definitive or provisional diagnosis, which will inform the need for referral and further investigation. A confident diagnosis of vasovagal syncope or orthostatic hypotension can be made without further investigation if the history is suggestive and cardiac examination and electrocardiography are normal.
3 4 A patient with orthostatic hypotension may need further diagnostic tests, which should be guided by clues in the systemic inquiry, physical examination, and routine laboratory tests. Patients with cardiac syncope and those with non-cardiac syncope in whom diagnostic and management difficulties exist should be referred to specialist services. A structured approach with strict adherence to guidelines and the presence of a dedicated syncope investigation unit reduce unnecessary investigations and improve the diagnostic yield from 36% to 98%. CliniCal Review what red flags should prompt referral for specialist investigation? Urgent referral or hospital admission for investigation is needed for patients who have chest pain, breathlessness, a history of cardiac disease, family history of sudden death, signs of heart failure, or abnormalities on electrocardiography. The electrocardiography features that suggest cardiac arrhythmias include ventricular tachycardia, a widened QRS complex (>120 ms), sinus bradycardia (<50 beats/min), prolonged or excessively shortened corrected QT interval (>450 ms and <300 ms, respectively), T wave inversion leads V1-V3, epsilon waves or ventricular late potentials (arrhythmogenic right ventricular dysplasia), and right bundle branch block with ST elevation and T wave inversion in V1-V3 (Brugada syndrome). Patients who report a history of syncope with no warning symptoms (Stokes-Adams attack), syncope during exercise, palpitations preceding syncope, and syncope in the supine position should be investigated by a specialist. People with frequent or injurious syncope or implications for driving also warrant specialist input. Prolonged unconsciousness, confusion after the event, or neurological signs and lateral tongue biting suggest a non-syncopal event, and this should prompt neurological evaluation. w11 what are the diagnostic pitfalls? Misdiagnosing epilepsy Myoclonic jerks and incontinence may occur during syncope and the episode may be mistaken for a seizure. Several observational studies of prospective and retrospective design have found a tendency to misdiagnose epilepsy in people with underlying syncope; this can have adverse long term consequences, including potentially avoidable deaths.
14 w11 w12 The pointers for history taking provided in table 2 help differentiate "convulsive syncope" from seizure. Shaking that begins after the onset of loss of consciousness and aching muscles after the episode are more common after seizures than after syncopal episodes.
What syncope is not
Each component of the carefully worded definition of syncope helps differentiate alternative causes of falls, temporary immobility, or transient loss of consciousness from true syncope. The definition excludes, for example, transient ischaemic attack (transient neurological deficit lasting less than 24 hours, but no loss of consciousness); trauma induced loss of consciousness (not related to cerebral hypoperfusion); complex partial seizures (postural tone is maintained); and intoxications and hypoglycaemia (often prolonged, or do not resolve without intervention). Hyperventilation, which is associated with hypocapnia and cerebral vasoconstriction, may result in light headedness and reduced mental function along with characteristic digital and perioral paraesthesia, but it is only rarely associated with loss of consciousness in the absence of an accompanying vasovagal response.
Falls may result from syncope
The diagnosis of syncope may also be missed in people presenting with falls. Older people being evaluated for falls may have experienced brief syncopal episodes that resulted in loss of postural tone but may not have been aware of loss of consciousness.
16 w15 People with sudden falls who cannot remember or explain the fall, and those with facial and head injuries, may benefit from investigation for syncope.
w16
How might a specialist further investigate a patient with syncope? Carotid sinus massage and the head-up tilt Technique Lie patient supine (not sitting) for 10 minutes Record baseline blood pressure and heart rate Stand patient, with help if needed Record blood pressure and heart rate at three minutes after standing (if a sphygmomanometer is used, it has been suggested that measurements be taken for each of the three minutes, but continuous non-invasive blood pressure measurement is more useful if frequent measurements are needed) Inquire about symptoms Measure blood pressure after five minutes of standing if postural orthostatic tachycardia syndrome is suspected Passive standing with a tilt table at 60-70° is an accepted alternative Definition and diagnostic considerations Orthostatic hypotension is defined by a drop in systolic blood pressure of 20 mm Hg or diastolic pressure of 10 mm Hg within three minutes of standing. Orthostatic hypotension is considered clinically important if:
The reduction in blood pressure is sustained at or beyond three minutes • Original symptoms are reproduced during active or passive standing • Heart rate should rise with standing:
Excessive rise in heart rate ( • ≥30 beats/min) or to a rate of 120 beats/min or more is diagnostic of postural orthostatic tachycardia syndrome Lack of heart rate response suggests autonomic failure, rate limiting drugs, or chronotropic • incompetence
CliniCal Review
sequential carotid sinus massage, right sided w17 then left, supine and erect (because a third of diagnoses will be made during upright massage w18 ) is recommended by consensus guidelines early in the investigative pathway. 3 Transient ischaemic attack and stroke occur as adverse events in about 1/1000 episodes of massage.
4 Head-up tilt table testing may be useful in patients with atypical features, recurrent symptoms, injurious events, and driving or occupation related implications, or when a cardiac cause has been excluded. 3 4 Echocardiography Echocardiography is used to determine any underlying structural heart disease when a cardiac cause of syncope is suspected from the initial assessment. No score is widely accepted in emergency practice. The simplest, the SFSR, uses the presence of an abnormal electrocardiogram, heart failure, anaemia (haematocrit <30%), or systolic hypotension (<90 mm Hg) to identify patients who require urgent action. In the original validation study, the SFSR had 96% (92% to 100%) sensitivity and 62% (58% to 6%) specificity in identifying patients with short term adverse outcomes. 23 Later studies validating the SFSR in other populations have been less successful-a study that compared the SFSR with assessment by the emergency department doctor found that both identified high risk patients equally well.
21

How should syncope be treated?
Patients with all forms of syncope require a full explanation of their diagnosis and management plan.
Non-cardiac syncope
Box 2 details the management advice for patients with vasovagal syncope, orthostatic hypotension, and vasodepressor carotid sinus syndrome (>50 mm Hg fall in systolic blood pressure during carotid sinus massage). It Hereditary long and short QT syndromes, Brugada, arrhythmogenic right ventricular dysplasia, structural heart disease CliniCal Review comprises mainly reassurance, advice on how to abort an incipient attack, and advice on how to prevent attacks in the long term.
24-27 w14 w22 w23 In most patients, these simple measures resolve symptoms or improve them greatly. Permanent pacing in vasovagal syncope is not recommended routinely because of contradictory evidence from clinical trials. 28 It is sometimes used, however, in patients over 40 with vasovagal syncope whose attacks have no warning symptoms (so that injury often occurs) and when prolonged asystole has been demonstrated during tilt testing and during a real life episode. 3 Orthostatic hypotension is managed in much the same way as vasovagal syncope (box 2), with the addition of abdominal binders and raising the head of the bed during sleep.
Cardiac syncope
Treatment of cardiac syncope is dictated by the underlying cause.
Should patients with syncope drive?
In the United Kingdom, the Driver and Vehicle Licensing Agency (DVLA) offers detailed recommendations for patients with syncope (www.dft.gov.uk/dvla/medical/ataglance.aspx). 29 Patients with unexplained syncope despite intensive investigation are asked to refrain from driving for six months. Those with vasovagal syncope and an adequate prodrome, characteristic provocative factors, and no previous supine or seated syncope have no restrictions. More stringent rules apply to cough syncope and other higher risk symptoms and diagnoses.
new research and unresolved matters
The physiology and pathophysiology of the neurally mediated syndromes is far from clear, although recent work from our unit has implicated disordered cerebral autoregulation in the aetiology of carotid sinus syndrome. 30 There is debate on whether carotid sinus syndrome is a manifestation of ageing rather than a disease process, given its presence in up to 35% of community dwelling older people, 31 and debate on its response to pacing in older people who fall.
w24 Positive tests for orthostatic hypotension, carotid sinus hypersensitivity, or vasovagal syncope were seen in 77% of patients with Lewy body dementia and 51% of those with Alzheimer's disease, and the severity of the drop in blood pressure with carotid sinus massage correlated with the degree of deep white matter changes.
32 Any causal or consequential associations between neurally mediated syncope and dementia have yet to be established.
The best way to investigate syncope remains to be established, and guidelines need to be streamlined for appropriate risk stratification. The potential of the implantable loop recorder as an early rather than a late investigation tool has yet to be clarified, although the ongoing ISSUE (International Study of Syncope of Unknown Etiology) 3 study may help. The adenosine test (20 mg intravenous adenosine with appropriate electrocardiography monitoring and recording of duration of heart block or asystole) has been used in several centres to identify indications for pacing in people with intermittent bradycardia and vasovagal syncope, 33 w25 although debate continues on the test's usefulness in clinical practice.
Finally, potential drug treatment for vasovagal syncope and orthostatic hypotension is poorly researched. In particular, alternative drugs to midodrine 34 and fludrocortisone 35 would be useful for older patients with hypertension, in whom they are relatively contraindicated. 
